Amino acid changes coded by bacteriophage T4 DNA polymerase mutator mutants. Relating structure to function.
Previous studies on the selection of bacteriophage T4 mutator mutants have been extended and a method to regulate the mutator activity of DNA polymerase mutator strains has been developed. The nucleotide changes of 17 bacteriophage T4 DNA polymerase mutations that confer a mutator phenotype and the nucleotide substitutions of several other T4 DNA polymerase mutations have been determined. The most striking observation is that the distribution of DNA polymerase mutator mutations is not random; almost all mutator mutations are located in the N-terminal half of the DNA polymerase. It has been shown that the T4 DNA polymerase shares several regions of homology at the protein sequence level with DNA polymerases of herpes, adeno and pox viruses. From studies of bacteriophage T4 and herpes DNA polymerase mutants, and from analyses of similar protein sequences from several organisms, we conclude that DNA polymerase synthetic activities are located in the C-terminal half of the DNA polymerase and that exonucleolytic activity is located nearer the N terminus.